Enhanced apoptotic cell clearance capacity and B cell survival factor production by IL-10-activated macrophages: implications for Burkitt's lymphoma.
Burkitt's lymphoma (BL) is typified by frequent tumor cell apoptosis and significant macrophage infiltration. Since BL cells have an inherent tendency to undergo apoptosis at a high rate, we reasoned that macrophages in BL are functionally enhanced in at least two activities that have implications for tumor pathogenesis: 1) engulfment of apoptotic cells, an anti-inflammatory process known to suppress immune responses, and 2) production of BL cell survival factors that limit the extent of tumor cell apoptosis. In this study, we show that the microenvironment of BL is rich in the pleiotropic cytokine IL-10, which can be produced by both tumor cells and macrophages, and that IL-10-activated human macrophages have enhanced capacity to engulf apoptotic cells in vitro. This was found to be dependent on the macrophage tethering receptor of apoptotic cells, CD14. Furthermore, IL-10-activated macrophages were found to produce markedly higher levels of the B cell survival factor, B cell-activating factor of the TNF family/B lymphocyte stimulator (BAFF/BLyS) than macrophages matured in the absence of IL-10. Coculture of macrophages with BL cells further enhanced BAFF secretion. Significantly, we show that enhancement of BL cell survival by IL-10-activated macrophages is mediated by a BAFF-dependent component and that BAFF is produced at high levels by tumor-associated macrophages in situ. These results indicate that macrophages, regulated by IL-10, have the potential to promote BL pathogenesis, first, through suppression of antitumor immunity following enhanced engulfment of apoptotic tumor cells and, second, through increased production of tumor cell growth/survival factors.